Bacground/Aim. The therapy with intravesical instillation of bacillus Calmette-Guérin (BCG) after transurethral resection (TUR) of tumor is the gold standard of treatment of non-muscle invasive bladder cancer (NMIBC). The role and importance of BCG intravesical therapy in various shape of tumors, were confirmed by our previous investigation. The aim of this study was to examine whether incidence of recurrence and tumor regression differs depending on sex and age of patients. Methods. This study included a total of 899 patients suffering from NIMBC, treated at our institution from January 1, 2007 to March 1, 2013. Two groups of patients were formed: patients underwent TUR + BCG therapy (the group I) and the group II with patients in whom TUR was performed as only therapy. These two groups of patients were divided into subgroups of respondents male and female, age 60 years or younger and older than 60 years. Statistical analysis was performed using χ 2 test and the Kolmogorov-Smirnov test. Results. This research suggests that if the frequency of recurrence is seen as the only parameter, considering all the subjects, the lowest recurrence rate was determined in the male subjects, aged 60 years and younger who had received BCG after TUR. A high statistical significance was found in the incidence of recurrence in patients younger than 60 years, depending on the response to the therapy, while in those older than 60 years, the difference was at the level of statistical significance. This can be attributed to a certain degree of infravesical obstruction in older men. Conclusions. Sex and age of patients may have a significant influence on the course and outcome of NMIBC. The disease has the most malignant and most aggressive behavior when present in males older than 60 years.
Introduction
Urinary bladder cancer, transitional cell carcinoma (TCC) is one of the most common malignancies in the USA and Europe. Most bladder tumors (75-85%) are non-muscle invasive tumors (NMIBC) at the moment when they were diagnosed 1, 2 . After more than 30 years of research, intravesical instillation of bacillus Calmette-Guérin (BCG) after the transurethral resection (TUR) of bladder tumor (TUR BT) remains the most effective intravesical treatment in NMIBC, but there is still room for improvement [3] [4] [5] . BCG has currently become the most commonly used intravesical agent and is known to be superior to other intravesical agents for prevention of tumor recurrence 2, [6] [7] [8] [9] . The standard BCG induction treatment consists of six weekly bladder instillations. Many institutions give 3-21 additional instillations during the first three years to improve results 10 . Although this therapy has been proven to significantly reduce the incidence of stage progression and recurrence in NMIBC 11, 12 it was also registered that it has minor side effects occurring in 35-71% of patients and significant morbidity in 5-23% of patients due to systemic sepsis 13 . TCC is the fourth most frequent malignancy diagnosed in men and the eighth most frequent among women in the USA. The influence of factors such as gender and age on the incidence, prognosis and survival has not yet been elucidated sufficiently 14 . It is believed that the binding of BCG to the surface of urothelium is the most important step in the BCG anti-tumor activity and studies have shown that the hormonal milieu in the organism of patient may have a significant role in the establishment of this link 15 . Previous studies, which have dealt with the evaluation of the impact of gender on the outcome of BCG therapy, showed different results starting from the fact that there is no connection between sex and treatment outcomes 1, 16, 17 up to, data that the shorter period without disease recurrence in women was found after BCG therapy 18 . A literature review that talked about the influence of gender and age on treatment outcome of TCC was published by Shariat et al. 19 in their work during 2009. Marsit et al. 20 in their study on 331 patients with TCC described the importance of male sex and age in the prediction of outcome of disease in patients suffering from NIMBC with a high grade of disease. In our institution in compliance with international standards this therapy was applied. Regarding recurrence within one year of monitoring, the frequency was consistent with published data -15% to 20%, depending on the period of follow-up. The frequency and severity of adverse effects of treatment were also in line with literature data. According to our experience, the most common side effects were chills, fever, micro-and macrohematuria. Significantly less common were the severe complications such as the development of tuberculosis (TBC) of urinary tract, miliary TBC of lung, bladder contracture, reduced bladder capacity, urethral stenosis. Most rare were complications such as TBC encephalitis and hepatitis. This therapy was applied in our Institution regularly until the start of 2012 year and after that due to the discontinuance of production of this medication (ImmuCyst ® , Sanofi Aventis) and as no similar product has been registered, so far, for the Serbian market, TUR BT has been the only treatment for patients suffering from NMIBC. By our previous investigation 21 , the role and importance of BCG intravesical therapy at various shape of tumors, has been confirmed. The aim of this study was to examine whether the incidence of recurrence and tumor progression differ depending on sex and age of patients.
Methods
The study included patients with NMIBC, treated and controlled in our Institution in the period from January 1, 2007 to March 1, 2013 . The study included a total of 899 respondents of both sexes, [male 660 (73.4%), female 239 (26.6%)], various ages (average 61.05 ± 10.52 years), and different occupations. Whether respondents belong to the risk group of developing bladder cancer and recurrence of the disease did not affect the possibility that respondents were included in the study. Respondents, depending on the applied treatment, were divided into two groups: patients who underwent BCG intravesical therapy after TUR of the tumor (TUR + BCG) -the group I, 674 subjects, and the group in which TUR of the tumor was the only treatment -the group II, 225 subjects. The patients with intravesical BCG therapy, received a single dose per week following the therapy, a total of six weeks. Given that our goal was to determine whether the frequency of recurrence varies depending on sex and age of patients, the two groups of patients were further divided according to sex and age -the male up to 60 years of age and older, and the women up to 60 years of age and older. Out of 660 male subjects, 487 belonged to the group I, and 173 to the group II. The group I included 222 patients to 60 years of age and 265 subjects older than 60 years, and the group II 77 patients up up to 60 years of age and 96 patients older than 60 years. Of 239 female subjects in the group I were 187 respondents, and in the group II 52 subjects. In the group I there were 89 patients up to 60 years of age and 98 patients older than 60 years, and in the group II, 28 patients up to 60 years of age and 24 patients older than 60 years.
After the therapy had been conducted, all of the respondents were in regular quarterly controls that involved basic laboratory tests, ultrasonic examination and uretrocystoscopy. Based on the results obtained in the controls, it was established if and when there was a recurrence of the disease, depending on the applied therapy, whether patients with the developed recurrence, progressed in the grade and stage of the disease.
All the results in the text and tables are presented as the mean value ± standard deviation (SD). The significance in the differences in frequencies distributions of individual parameters was checked using the χ 2 test or KolmogorovSmirnov test in cases when the frequencies were less than 5. The correlation of various parameters was investigated using parametric or nonparametric correlation analysis (Pearson). The three levels of statistical significance were determined: p < 0.05; p < 0.01 and p < 0.001. Data processing was performed using the commercial statistical software for PCs (Stat for Windows, R.4.5, Stat Soft, Inc., USA, 1993).
Results
The frequency of recurrence of NMIBC depending on the age group and response to the therapy concerning all the subjects, is shown in Table 1 .
The results in Table 1 , show that in the patients up to 60 years of age there was a statistically significant difference in the frequency of recurrence between the group I and the group II, whereas this difference was not present in the patients over 60 years. At the same time, in the group I there was a highly statistically significant difference in the frequency of recurrence depending on age, with a statistically higher incidence of recurrence in the patients older than 60 years. In the group II this significance was not noticed.
Results presented in Table 2 show that regarding males there was a statistically significant difference in the frequency of recurrence between the groups I and II, and in those up to 60 years this difference was even highly statistically significant. It is also shown that in the group I there was a highly statistically significant difference according to age, while it was not registered in the group II, although the recurrence rate was the highest among those older than 60 years who did not receive BCG therapy after TUR ( Table 2 ).
The frequency of recurrence of NMIBC depending on age and the applied therapy in the females is shown in Table  3 it is shown that there was no statistically significant difference in the incidence of recurrence in female subjects nor in relation to the applied therapy and age, despite the fact that the percentage of recurrence between the groups I and II, in the patients up to 60 years of age, differsed by as much as 15%. It raises the question of the relevance of comparison of the small absolute numbers of recurrences. The incidence of disease progression concerning grade (G) and stage of disease (T) at recurrences, registered in all the male respondents, depending on the applied therapy is shown in Table 4 .
The results shown in Table 4 indicate that there was a statistically significant difference in the incidence of disease progression in recurrences, so the progression of the disease was significantly more frequent in males, who did not receive BCG therapy after TUR. The incidence of the disease progression to grades (G) and stage of the disease (T) in recurrences, registered in all the female subjects, depending on the applied therapy is shown in Table 5 .
The results in Table 5 shows that there was no significant difference in the incidence of the disease progression at recurrences registered in the females, depending on the applied therapy, although it remains an open question whether these findings can be considered relevant, given the low absolute number of relapses with progression. The frequency of disease progression to grades (G) and stage of the disease (T) in recurrences, depending on the applied therapy registered in the male respondents aged 60 years or younger, is shown in Table 6 .
The results in Table 6 indicates that there was a statistically highly significant difference in the incidence of disease progression at recurrences in the males aged 60 years and younger, according to the applied therapy.
The frequency of disease progression to grades (G) and stage of the disease (T) in recurrences, registered in the male subjects, older than 60 years, depending on the applied therapy is shown in Table 7 .
The results in Table 7 show that there was no statistically significant difference in the incidence of progression of the disease in recurrences, registered in the male subjects older than 60 years, depending on the applied therapy.
Discussion
The role and significance of intravesical BCG immunotherapy after TUR BT in reducing the rate of recurrence was confirmed by numerous publications, e.g. by Gontero et al. 12 .
In their survey, they concluded that intravesical BCG therapy should be considered as the most effective form of intravesical therapy, but the role of this therapy in the progression of the disease in papillary tumors remains to be elucidated.
Our research, clearly shows that the frequency of recurrence in patients with no BCG therapy after TUR was statistically significantly higher than among patients in whom the therapy was applied, which is in line with the results obtained by Brandau and Suttmann 3 and Herr and Morales 11 . In addition to this, based on the established knowledge our aim was also to determine a possible impact, of age and sex of patients subjected to different forms of treatment on the frequency of recurrence and progression of the disease. Table 6 Frequency of disease progression to grades (G) and stage of the disease (T) in recurrences, registered in the male respondents aged 60 years or younger, depending on the applied therapy There are still present controversies on this topics, even in studies that included a representative number of respondents, as that of Madeb and Messing 14 in 2004. Our results showed that in the patients up to 60 years of age there was a statistically significant difference in the frequency of recurrence between the group of patients with BCG after TUR and the group of patients with TUR as the only treatment, whereas this difference was not present in the patients above 60 years of age. At the same time, in the group of patients with BCG after TUR there was a statistically significant difference in the frequency of recurrence depending on age, with the incidence of recurrence statistically higher in the patients older than 60 years, while in the group of patients with TUR as the only treatment this significance was not noticed. Thus, it follows that if the frequency of recurrence is seen as the only parameter, considering all the subjects, the lowest recurrence rate was in the patients with BCG after TUR, up to 60 years, that is partly consistent with the results published by Sylvester et al. 1 , Babjukand et al. 2 and Brandau and Suttmann 3 . Considering only male subjects, there was a high statistical significance of the difference in the frequency of recurrence in younger than 60 years, depending on the applied therapy, and in those older than 60 years this difference was on the level of statistical significance. This difference can be attributed to a certain degree of infravesical obstruction, that is present in older men. In patients with no BCG there was no statistically significant difference in frequency of recurrence.
Further, in the females there was no statistically significant difference in the incidence of recurrence, although in the women younger than 60 years, the incidence of recurrence if they did not receive BCG increased by as much as 15%. However, it should be considered that, regarding only females, when the population is divided into groups and subgroups, the absolute number of recurrences was small, so the representativeness of the results remains an open question. These results suggest that in addition to the forms of the therapy, sex and age may have an impact on the incidence of recurrence rate of NMIBC. These results are partly in line with the results published by Madeb and Messing 14 , Chen et al. 15 and Shariat et al. 19 . If we look at the progression of the disease from the point of our results it can be seen that in the men with no BCG treatment the incidence of disease progression is statistically more frequent, while this significance was not registered in the females. As we already mentioned, the fact of a small absolute number of recurrences with disease progression in women should not be overlooked. Our results are not consistent with the results published by Takenaka et al. 16 and Lerner et al. 17 . Our findings, however, show a considerable degree of agreement with the results published by Chen et al. 15 . Further analysis of the obtained results show to what extent could age of men, in addition to forms of the applied therapy impact the incidence of disease progression at recurrences. In the males aged 60 years and younger, the incidence of disease progression was statistically more frequent depending on whether they received BCG therapy or not, while this significance was not observed in the subjects older than 60 years, which is consistent with the results published by Chen et al. 15 , and partly in compliance with the results published by Marsit et al. 20 . The results of our study indicate that the use of BCG therapy in patients with NMIBC has a definite significance, as confirmed also by the results of other authors. In our research, however, there are the results that are not fully in accordence with the results of other researchers, pertaining to the influence of gender and age of the respondents on the frequency of recurrence and progression of the grade and stage of the disease.
Conclusion
Sex and age of a patient may have a significant influence on the course and outcome of non-muscle invasive bladder cancer. Also, non-muscle invasive bladder cancer has the most malignant and most aggressive behavior when present in males older than 60 years.
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